MNMHOBPHAYKN POCCUA
SOEOEPANBbHOE NOCYOAPCTBEHHOE BIOXXETHOE OBEPA30BATEJIbHOE
YYPEXOEHUE BbICLUEFO OBPA30OBAHUA

«BOPOHEXXCKWUN rOCYOAPCTBEHHbIA YHUBEPCUTET» (®rEOY BO «BI'Y»)

YTBEPXOAKO

3aBeaytowmin kapegpon
aaepHOn U3nKu

/ Tnutosa J1.B./

13.06.2024r.
PABOYASA MPOrPAMMA YYEEHOW AUCLUMNNUHDI
B1.B.05 MawwuHbl 1 06opyanoBaHme A3C
1. Ko n HaumeHOoBaHWe HanpaBneHusi NoAroToBKu/cneumManbHOCTH:
14.04.02 ApepHble un3mka U TEXHOOrMn
2. Mpodmnb nogroroBku/cneyunannsayms:
®usmka aTOMHOro siapa 1 YacTuy,
3. KBanudukauus BbINyCKHUKA: MarncTp
4, dopma oby4yeHus: oyHas
5. Kadenpa, oTBevyarowias 3a peanmsaumio AMCUMnInHbI: Kadeapa saepHon usmkn 6.

CoctaButenu nporpaMmmbi:
K.dp.-M.H., goueHT AnenHunkos Anekcen Hukonaesud

7. PekomeHpgoBaHa: Hay4yHO — MeTOANYECKMM COBETOM (hM3NYECKOro hakynbTeTa, NPOTOKOJ

Ne6 ot 13.06.2024r.



8. YuebOHbIn rop: 2024/2025 CemecTtp(bl): 3

9.llenu 1 3apgayum y4e6HOM AUCLIMNIIUHDI
Llensmu oceoeHusi yuebHOU QucyurniuHbl 181151H0MCH:

dhopmmpoBaHne ymeHus no obecneveHmto mep 6esonacHocTy npu BbinonHeHun AOP ¢
NCNOSIb30BaHMEM COBPEMEHHbLIX TEXHOMNOTNIA;

npnobpecTn ymeHust onpegenexmns knaccndpukauuio cuctem (anemeHtor) AAC no
BNUAHMIO Ha 6e30nacHOCTb

nprnobpecTn HaBblkM 06OCHOBAHMSI OTHECEHMSA Knaccy 6e3onacHocTM obopyaoBaHume,
TpybonpoBoabl U Apyrue TeXHUYeckne yCTporucTBa cuctembl 6e3onacHoCcTn -
NprobpecTn HaBbIKN BbISIBNEHNSA KOHCTPYKTMBHbBIX 0COBGEHHOCTEN o6ecneyeHns
6esonacHocTn obopyaoBaHus n TpybonpoBoaos

NprobpecTn HaBbIKM CAMOKOHTPONA AENCTBUIN, NPaBUbHON KOMMYHUKaLMW.

3adayu y4ebHoU OucyunuHbI:

nepeuncnntb /06bACHUTL pacnpeaenieHme o6opyaoBaHNa N CUCTEM MO OTAENEHUAM
A3C.

AaTb onpefenexHne «Jkcnnyataums ASC»

nepeuncnnTb /06bACHUTL (PYHKLMM OCHOBHbIX CUCTEM, 0BOPYOOBaHUSA U NIEMEHTOB,
obecrneynBaroLLmMx 6e30MacHyo N HaLEeXHY 3KCnIyaTaumio ABYXKOHTYpHon ASC
yKasaTb X pasnuyue.

00BACHUTL Knaccudukaumio cuctem n obopygosanus PY no OINb n MYB3 no:
Ha3Ha4YeHUto, BIIUSIHUIO Ha 6e30MacHOCTb, XapakTepy BbIMOMHAEMbIX UMY OYHKLINIA
©e3onacHocTy;

natb onpegenenne «OTkasy» ansa anemeHToB ADC, «OTKas», Ana 3NeMEHTOB CUCTEM
©e3onacHocTy,

nepevncnnTb rpynnsl 06opyaoBaHnsa n TpybonpoBoaoB, BNUAKOLWMX HA 6e30MacHOCTb,
BblaeneHHbix Ha AJC.

00BbACHUTL pasnnyHble NPUHLMNLI 4ENCTBUSA BO3OENCTBUS HA PEaKTUBHOCTbL?
00bACHUTL 0becneyeHne TennooTeoda OT akTUBHOW 30HbI CO CTOPOHbI 1 1 2 KOHTYPOB
00BbACHUTL TpeboBaHWA K KadecTBY arnemeHToB ASC, oTHeceHHbIX K 1,2,3 knacc
obocHoBaTb 06LWMe TexHonormyeckme OyHKUMK, BbinonHsemMble Ha ADC

00BACHUTL KNnaccugukaumnio cuctembl 6€30NacHOCTU NO XapakTepy BbIMOMHAEMbIX UMK

YHKLMIN

10. MecTto y4yebHOM AucuMnuHbI B cTpyKType OOI:

AuncumnnuHa BapuatmeHon YacTtu yukna b1.B.O[ (Hactb, dpopmupyemasi ysactHukamum
obpa3oBaTenbHbIX OTHOLUEHWUN).



11. MnaHupyembie pe3ynbTaTbl 06yYeHUA MO AucuunvMHe/MoAynto (3HAHUA, YMEHUS,

HaBbIKW),

COOTHEeCEeHHbIe C

nnaHupyemMmbiMu

pe3ynbTaTtamMu oCcCBO€EeHMA

oGpasoBaTeanoﬁ nporpamMmmbl (KOMHeTeHLIVIFlMVI) n UHANKaTopaMun UX AOCTUXEeHUA:

Kog HaseaHwne Koga(bl) MHankaTop(bl) MnaHnpyemble pesyrnbTaTbl 00y4eHus
KOMMeTeHL MM
3HaeT OCHOBHblE 3HaTb: UMKMbI, Nexauime B OCHoBE paboThl
ChocoBeH K MOZEnu NPoLLeccoB | NapoBbIX TYpOWH 1 ra3oTypOUHHbBIX yCTaHOBOK
CO3AaHMIO B obnacTtu umsmku AJC; TennoBble N a3poanNHaAMMUYECKME NMPOLIECCHI
TEOpETUYECKNX 1 aTOMHOro s4pa, Kak B OOHOW CTYMNeHW, Tak 1 BO BCen TypbuHe npu
MaTeMaTUYeCKmX AK.11 | KOHAEHCMPOBAHHOTO pacyeTHOM U MEPEMEHHbLIX pexunmax paboTsl;
Mozeneii ' COCTOSHUS MEeCTO TYpOMHbI N TypbOyCTaHOBKM B
ONMCHLIBAIOLLINX BeLLecTBa u 3Heprobnoke ASC.; Tnbl TYpOUH.
K-1 KOHOEeHCUpPOBaHH B3aMMOENCTBUSA
: 0€ COCTOsiHue N3Ny4YeHn c YMeTb: paccuntbiBaTh YHKLUN BCEX 3NIEMEHTOB
BELLECTBA, BELLECTBOM. napoTypOWNHHON YCTAaHOBKM U MX B3aUMOCBSI3b, B
pacnpocTpaHeHune CocTaBsnser TOM YMCrie KOHLEHCATOPOB U
n mMatremMaTudeckue cenapaTopOBnaponeperpeBaTeneVl
B3aMmoaencTene Moaenm
MnK-1.2
n3ny4enHns ¢ AAepHOMU3NYECKMNX | BniageTb: onpeaeneHns KayecTBeHHbIX
BeLLIeCTBOM. npoueccos. nokasatenew pabotbl TypbuHbI 1

NapoTypOUHHOM YCTaHOBKY;

TennoaspoanHaMMYECKUX pacHeToB CTyNeHen
TypOuvH, pacyeToB Ha NPOYHOCTb AeTaneun u
y30B.

12. O6bemM aMcuunnuHbl B 3a4eTHbIX eauHuuax/yac — 3/108.

CDopma npome)KyTquoﬁ aTtTecTauumn — 5K3aMeH

13. TpyAaoeMKOCTb no BuAam y4e6Hom paboTbl

Bug yuebHoun paboThl

TpynoemMKkocTb

Mo cemecTpam

Bcero
3 cemecTp
AyauTOpHbIE 3aHATUSA 26
nekumnmn 26 26
B TOM YucCne: npakTu4eckme
nabopaTtopHble
CamocTosaTensHas paboTta 46 46
B TOM 4ymche: KypcoBas paboTta (MpoekT)
dopma NpomMexyTOYHOW aTTecTaLmm Sgeéag:; B Ok3ameH — 36 vac.
UToro: 108 108




13.1. CopepkaHue AUCLUNIUHBI

n/n

HanmeHoBaHue pasgena
ONCUMNNUHbI

CopepxxaHue pasgena QUCUUNnHLI

Peannsauus
pasgena
OVCUMMIWHBI C
NOMOLLBbIO
OHMNanH-Kypca,
QYMK *

1. NNekumn

11

BeepneHuve. Tennosble
LMKNbI TYPOUHHBIX
yCTaHOBOK

Tennosble LWKNbl TYPOUHHBIX YCTaHOBOK.
MpuHUMNManbHble cxembl NapoOTyPOUMHHBIX YCTAHOBOK,
ocobeHHocTn cxeM TypouH ans ASC. KoaddumumeHTsl
none3Horo AencTBnsa TYpOUHbI N TYPOMHHOW YCTaHOBKM.
MeToapbl NOBbILWEHUST 3KOHOMWYHOCTM NapOTYPOUHHBIX
yCTaHOBOK. BnusiHme HayanbHbIX ©  KOHEYHbIX
napameTpoB Napa, BraXxHocTu napa. NpomexyToyHas
cenapauusi M neperpeB napa, WX BRMsSIHUE Ha
3KOHOMUYHOCTb TypOWH HackilweHHoro napa. Beibop
pasgenuTensHoro  AaBneHust U MPOMEXYTOYHOro
neperpesa B TypbuHax AIC. [NpuHUMNNANBEHO CXEMbI
AJC. PereHepauusa Tenna B TypOMHHOW YCTaHOBKE.
OcobeHHOCTM B  BbIMMCMEHUSIX K.N.4. TYPOMHHbIX
yctaHoBok  AQC. MepcnekTuBbl NPYMEHEHNS
Tennodukalumm B aTOMHON aHepreTuke. NepcnekTuBbl
npumeHenns [TY Ha A3C. Tunbl TypbuH un wux
knaccudpukaums. CtaHgapTel napameTpoB napa.
O603HayeHns TypOuH.

1.2

Ctynenn TypObuHbl. Pacuet
CcTyneHemn TypOuHbl

MoHaTHe o cTyneHsAx TypbuH. OCHOBHblE ypaBHEHMWS
NOTOKa CXXMMaeMOW N HEC)KUMAEMOW XNOKOCTU:
ypaBHEHUE COCTOSIHWS, ypaBHEHWE SHEPruK,
KonmyecTBa ABWKEHUSA N HepaspbIBHOCTN ANA
OJHOMEPHOro TeYeHwusl, ypaBHeHne bepHynnu.
Tennosou npouecc B TypOUHHOW CTyneHn. AKTUBHBIN U
peaKkTUBHbIN NpUHUMMLI paboTel cTyneHn. CTteneHb
peaKkTUBHOCTN TYPOUHHOW CTYNEeHNn, ycunus,
Oe’CTByoLLMe Ha nonaTtku, noTeps Ha pabounx
nonaTtkax U C BbIXOQHOW CKOPOCTbIO TYPOUHHON

ctyneHn. Pacuyet TypbuHHOM cTyneHn 6e3 y4yeta
NMPOCTPAHCTBEHHOCTU NOTOKa, 0COBEHHOCTM pacyeTa
TYpOVHHBIX CTyneHew, paboTalolWmMx Ha BraXHOM
nape. OcobeHHOCTM TeyeHWst napa B CTYNeHsX C
ONVHHBIMKW nonaTkamu (y4eT nNpPOCTPaHCTBEHHOCTU
notoka). Kpatkas xapakrepucTmka MeTofloB pacyeTa
3TUX CTYNEHeN.




KOHCTpyKUUS MHOrOCTyneH4yaTon TypouHbl.
M3meHeHne napamMeTpoB BAOSb NPOTOYHOM YacTw,
npouecc B i-s gnarpamme. lNpenmyllectsa

MHOroCTtyneH4aTtblX Typ6I/IH. ,D,OI'IOJ'IHI/ITeJ'IbeIe notepu.

KoadhdumumneHT Bo3Bparta Tenna; cteneHb
peakTUBHOCTW B CTYMEHAX, MCMOMb30BaHME BbIXOAHOM

3HeprMM noToka B CTyneHsax, BbIOOp 4acToTbl
BpaLleHus, MpepenbHble pa3mMepbl  NOCHEeAHUX
CTyneHen, npegenbHas  MOLLHOCTb. Buibop

KOHCTPYKUMM TypbuHbl. OCOBEHHOCTM KOHCTPYKLMI
TypobuH ASC. OnpegeneHve pacxoga napa Ha

MHorocTyne-arsie . TypbuHy. PasbuBka TennonepenagoB Mo LMIMHAPaM.
1.3 | TypBuHbl. MepemeHHbii MpenBapuTenbHble pacyeTbl MEepBOit W NocreaHen -
PEXMM TYPOUHbI cTyneHei LIMMUHAPOB. Pacnpenenenue
TennonepenagoB Mexay CTYNEHAMMU.
PaboTa ognHO4YHOM CTyneHn Npu nepemMeHHOM
pexume. BrnivsHne OTHOLLEHUS CKOPOCTEN Ha K.n.4. u
CTeneHb peakTUBHOCTU CTyneHn. Pacnpegenexue
OaBrieHu 1 Tennonepenaaos B TypbuHe npu
n3MeHeHun nponycka napa. [lpoccenbHoe
napopacnpegeneHve. Pabota TypOuHbl ¢
ApoccenbHbIM NapopacnpeaeneHnemM npu
nepemMeHHOM nponycke napa. PerynvpoBaHue
MOLLLHOCTU MPW CKOMb3SILLEM OaBreHNN.
Twnbl kKOHOEHCaTOpOB TypboycTaHOBOK. KOHCTpyKLMK
koHgeHcaTopoB. OCOBEHHOCTN KOHCTPYKLMI
KoHAeHcaTopoB TYpPOUHHBLIX ycTaHoBOK AQC. Cxema
KoHgeHcaunoHHble KOHAEeHCaUMOHHON ycTaHoBKMU. OcobeHHOCTH
14 YCTaHOBKW NapoBbIX TennoobMeHa B KoHaeHcaTope. KpaTHoCcTb -
TYpOUH. oxnaxgeHus. lNMaposoe v rugpasnMyeckoe
CONpOTMBIEHNE KOHAeHcaTopa. BrnvsaHme nogcocos
BO3ayxa. HekoTopble cBeeHMs O CTPYMHbIX
annaparax. XapakTep1cTuka koHaeHcaTopa.
13.2. Tembl (pasgenbl) AUCUUNIUHBI U BUAbI 3aHATUN
HanmeHoBaHue TemMbl Buabl 3aHATUN (KONMYECTBO YacoB)
Ne (pasgena)
n/n AvCUANINHbI Nekummn | MpakTuueckue | NlaGopaTopHble Camoctositensas | KOoHTp | oo
paboTta onb
BeeneHue. Tennosble
1.1 | umknbl TYPOUHHBIX 8 9 21
yCTaHOBOK
CtyneHun TypOuHbI.
1.2 | PacyeTt ctyneHem 16 9 35
TYpPOUHBI
MHorocTyneH4aTble
TYPOVHbI.
13 I'IyepemeHHbM pexunm 14 9 31
TYpPOUHBI
KoHaeHcaumoHHbIe
1.4 | ycTtaHOBKM NapoBbIX 8 9 21
TYpPOUH.
WToro: 46 36 108




14. MeTtoamnyeckue ykasaHus AnA oby4varoLmMxca No OCBOEHUIO AUCUUNIINHBLI M3noxeHne
MaTepuwana npenogasaTteneM HeobxoaMmo BecTu B hopMe, JOCTYMHOM AN MOHMMaHUS.
Anga ynydweHus ycsoeHus y4ebHoro matepmana HeobxoaumMo NpUMeHATb TpaguLMOHHbIE U
COBpPEMEHHbIE TexXHW4Yeckme cpeactsa obyveHus. [nss camMOCTOATENBHOrO M3y4YeHUs
OTBeJEeHO BpeMs Ha Bce pasfdernbl Kypca.

CTyoeHTam Ha nekumsax HeobxoamMmo BeECTU NOAPOOBHbIN KOHCNEKT U CTapaTbCsl MOHATL Matepuan

Kypca, He CTeCHATbCA 3ajaBaTb npernofasaTenio BOMpocbl Ans yriybneHHOro noHumaHus

KOHKpPETHbIX npobnem Kypca. [Ons NOMHOrO MNOHMMaHus MaTepuana crnegyeT akTUMBHO

MCronb3oBaTbh  KOHCYNbTaumn. [Ona  caMOCTOATENbHOrO  U3yyYeHUst pasgenoB  Kypca,

pekoMeHO0BaHHbIX NpenogaBaTtenemM, Heob6X0AMMO Mosib30BaTbCS OCHOBHOM 1 AOMOMHUTENBbHOWN

nuTepaTypoun, OTKPbITbIMA UHTEPHET-PECypcamu.

CamocTosaTenbHas paboTta siBnsieTca obssaTenbHOM Ansa Kaxgoro obyvarouwierocsd, ee obbem

onpegenseTcs gaHHon pabo4den nporpaMmon ancumnnuHbl. naBHas 3agavya caMoCTOATENBHOM

paboTbl — pa3BUTUE CaMOCTOATENbHOCTU, OTBETCTBEHHOCTU, TBOPYECKOrO NoaxoAa K peLleHuto
npobnem y4yebHOro u npodpeccuoHanbHOro ypoBHSA. B xoge ayauTopHOM CaMOCTOATENbHON

paboTbl oby4vatownecss y4acTBYKOT B MOArOTOBKE K fabopaTopHbIM 3aHATUAM, Y4acTBYHOT B

obcyxaeHuM 3agad, BbINOMNHAWT  3agaHus  nabopaTopHbiXx  paboT. BHeayguTopHas

camocTodaTenbHasa paboTa BKMOYaeT N3yyeHne CnpaBoyYHON nutepaTypbl, y4eOHOM OCHOBHOW 1

AOMNOMHUTENBHOM NUTepaTypbl, NOArOTOBKY K cobecefoBaHWMIO M COCTaBfeHWe oT4veTa Mo

nabopaTtopHbiM paboTam.

15. MNepeyeHb OCHOBHOM W [OOMOJSIHUTENILHOW FNUTEpaTypbl, PecypcoB UHTEpPHeET,
HeoOGXoAuMbIX ANns OCBOEHUA AUCUUNNWHbI (criucok numepamypbl  oghopmisemcs 8
coomeemcmeuu ¢ mpebosaHusmu TOCT u ucnonb3yemcs obujasi CK803Hasi Hymepauus Ons ecex eudos
UCMOYHUKOB) a) OCHOBHas nuteparypa:

Ne n/n MNcToYHMK
B.A. KupunnwuH, B.B. Cbiues, A.E. WenHanunH "TexHnyeckas TepMogmHaMmmka”,

OHeproaTtomm3gar.

1

2 C.M. Punc "OcHoBbl TepMOANHAMMKN U TENMNOTEXHUKKN”, "BbicLuas wkona”.
3 A.M. MNykoBny "OcHoBbl TennoTexHukn”. Mocksa, "Bbiciluas wkona”.
4
5

C.B. banbsaH "TexHu4eckaa TepmogmMHamMumKa 1 TennoBble aAsuratenu”, JleHuHrpag,
"MalumHocTpoeHue”.

I.0. Bap "TexHu4eckaa TepmoguHamuka”, Mocksa, "Mwup”.

MpoekTHast gokymeHTauus Pasgen 5 CeefeHusi 06 nHxeHepHom ob6opyaoBaHMM, O CETAX
NHXXEHEPHO-TEXHUYECKOro obecneyeHmns, nepeyeHb NHXEHEPHO-TEXHUYECKNX MEPONPUATURA,
6 cogepaHue TEXHOSOrMYecknx peLlueHni 5.7 TexHonormyeckme pewenus 5.7.2
TennomexaHunyeckue pellerus 5.7.2.6 TypboyctaHoBka. KOMNOHOBOYHbIE peLLeHNst 30aHuns
Typ6uHbl BLR1.B.130.&.050702.0109&.021.CA.0001 Tom 1 TekcTtoBas Yactb KHura 9.

0) pononHuTenbHasa nuTeparypa:

Ne n/n MCcTOYHMK
1. MporpaMmMbl UHAMBUAYANbHBIX UCMbITAHUIA HACOCOB, BEHTUIATOPOB, KOMMPECCOPOB
5 IMpOeKTHO-KOHCTPYKTOPCKas JOKYMeHTauums. MicmonHutTenbHas JOKyMeHTauusi, nacnopTa,
3aBOACKas AOKYMEHTaLMS, MHCTPYKLUMM N0 aKChyaTaunm.
3 OT4yeTHO-coaTOMHAst  JOKYMeHTauust (akTbl BXOOHOINO KOHTPOMS, MPOTOKOMbl  MPOMBIBOK,

rmapaBiiN4eCcKmnX MCNbITaHWMN, NPOTOKOJ1bI I/IH,CI,MBI/Iﬂ,yaJ'IbeIVI MCHbITaHMﬁ)




B) UH(pOpMaLIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHble pecypchl (ouumnanebHble pecypcbl UHTEPHET)™:

Ne n/n Pecypc
1. |https://fedu.vsu.ru — QNeKTPOHHbIN YHMBEpcuTeT BI'Y
2.
3.

16. MNepeyeHb y4ebHO-MeTOANYECKOrO obecneyeHus Ans CaMmoCTOATeNIbHOW paboThbl
(y4ebHO-Mmemodudeckue pekoMeHdayuu, rnocobusi, 3adadyHuUKuU, MemoOUYECKUE yKa3aHUsl [0 8bINOJIHEHUK
rpakmu4yeckux (KOHmMpPOJsIbHbIX), Kypcosbix pabom u 0p.)

Ne n/n McTouHuk

1 KyauHos, V.B. TeopeTnyeckmne 0CHOBbI TEMMOTEXHUKK : y4ebHoe nocobue / V.B. KyaumHos,
E.B. CtedaHtok ; MMHucTepctBo o6pasoBaHus u Hayku PP, denepanbHoe rocyaapcTBEHHOE
OtopkeTHOe obpasoBaTenbHOE yYpexaeHmne BbiCLLEro npodeccmoHansHoro obpasoBaHus
«Camapcknin2rocyapCTBEHHbIN apXUTEKTYPHO-CTPOUTENBHbIN yHUBEpPCUTET». - Camapa :
Camapckuii rocygapCTBEHHbIN apXUTEKTYPHO-CTPOUTENbHLIN yHUBepcuteT, 2013. - Y. I.
TepmognHamuka. - 172 c.
CrosiHoB, H.U. TeopeTnyeckme OCHOBbI TEMMOTEXHUKN: TEXHUYECKasd TepMoanHaMmKa 1
TennomaccoobmeH : ydyebHoe nocobue / H.N. CtosHoB, C.C. CmupHoB, A.B. CM1pHOBA ;
MuHucTepcTBO 06pasoBaHms n Haykn Poccunckon ®enepaunn, depepansHoe
rocyapCTBeHHOe aBTOHOMHOEe obpa3oBaTeNbHOE yUpeXaeHNe BbiCLLEro NnpodecCnoHanbHOro
ob6pasoBaHus «CeBepo-KaBkasckuii hegepanbHbiii yHuBepcuTeT». - CTaBponorns : CKOY, 2014.
-225c.
Kopnyc sigpepHoro peaktopa. Yeptex obuero Buga. 1162.02.00.200BO, ATOM3HEPro3aKkCnopT.
Kopnyc. YepTex obuiero Buga. 1162.02.70.010BO, AToMaHeproakcnopT
Kpbiwka. YepTtex obuwero Buaa. 1162.02.18.100BO, ATOM3HEProakcnopT
LaxTa. YepTtex obwero Buga. 302.01.02.00.000BO, NKAD3, OKB “I'mgponpecc’”.
Bbiropogka. Yeptex obuero suga. 302.01.03.00.000BO, N'KA3, OKB “I'vaponpecc”.
3 Bnok 3awuTHbIX Tpy6. YepTex obwero Buaa. 320.06.03.00.000BO, N'KAS3, OKB “I'vaponpecc”.
BepxHun 6nok. Yeptex obwero suaa. 320.06.04.00.000BO, N'KAS, OKB “I'magponpecc
MpoekTHas gokymeHTaumsa Pasgen 5 CeegeHus o6 nHxeHepHoM 060pyAOBaHUK, O CETHAX
WH)XEHEPHO-TEXHNYECKOTO 0becneyeHmsl, nepeyeHb NHXEHEPHO-TEXHNYECKUX MEPONPUSTUN,
coAepkaHne TeXHOMNOorm4Yecknx petuennn 5.7 TexHonornyeckue peluenuns 5.7.2
TennomexaHnyeckue pewexus 5.7.2.6 TypboyctaHoBka. KOMNOHOBOYHbIE peLLeHUs 30aHns
TypbuHbl BLR1.B.130.&.050702.0109&.021.CA.0001 Tom 1 TekctoBas YacTtb KHura 9.

17. OGpasoBaTenbHbleé TEeXHONOrMM, uUcnonb3yemMble MNpu peanu3auum Yy4eOHOWM
OUCUMNIINHbI, BKIOYasi AMCTaHUMOHHble obpa3soBatenbHble TexHonoruu (OOT),
3NneKTpoHHoe obyyeHue (J0), cmewaHHOe 0Oy4YeHue):

Mpu NnpoBeaeHnn 3aHATUIA NO AUCLUNIMHE UCTMONb3YIOTCS creayowue
obpa3zoBaTerbHble TEXHOMNOMUN:

— aKTUBHbIE U UHTEPAKTUBHbIE DOPMbI NPOBEAEHUS 3aHATUN;

— KOMMNbIOTEPHbIE TEXHOMOIMM NPU NPOBEAEHUMN 3aHATUN:

— Npe3eHTaLUNOHHbIE MaTepuarnbl U TEXHONOrMM nNpm o6 bsiCHEHUM MaTepuana Ha
NEKLUMNOHHBbIX U MPaKTUYECKUX 3aHATUSAX;

- cneumann3npoBaHHoe obopyaoBaHue nNpy NpoBeaeHUn nabopaTopHbIx paboT;

— pas3bop KOHKPETHbIX CUTyauurn Npu MNOCTaHOBKE Uenenm u 3agad Kk paspaboTke
npuKnagHblXx nporpamm, npu BblIbOpe nporpamMmMHOro obecneyeHnss no YCTaHOBMEHHbLIM
Kputepusam, npu paspaboTke nporpaMmm no npeaycMoTpPeHHbIM anroputMam 1 meTogam



[ns camoctosTenbHon paboTbl ncnonbdyetca A6C YHuBepcuteTckas bubnuoteka online
- www.lib.vsu.ru - 3HB BI'Y. lNporpammHoe obecneyeHune, NpUMeEHAeMoe Mnpu peanu3auuu
avcumnnuibl — Microsoft Windows, LibreOffice, CodeBlocks, Adobe Reader, Mozilla FireFox.

AnctaHumoHHble obpasoBaTenbHble TexHonorum (JOT) npumeHstoTes ¢
ncnonb3oBaHnem obpasoBaTenbHOro noprana «ANEeKTPOHHbIN yHBepcuTeT BITY».

18. MaTepmnanbHO-TeXHU4YecKkoe obecnevyeHne AUCLUNIIUHDbI:

JTaBopaTopusa (ona npoBeaeHUs 3aHATUA NEKLMOHHOTO
M CEMWHaApPCKOro TWMOB, TEKyLero KOHTpons U
NPOMEXYTOYHOWN aTTecTaumm)

r.BopoHex, nnowagb YHnBepcuteTckas, 4.1, nom.l,
aya. 32

CneunanunsnpoBaHHast mebenb, HOyTOYk ASUS
VIVOBOOK X507-EJ057, npoektop BenQ MP515 ST,
NnepeHOCHOM 3KpaH Ha wratuee SceenMedia Apllo-T
Microsoft Windows 7, Windows 10 gorosop 3010-
15/207-19 ot 30.04.2019

LibreOffice (6ecnnaTtHoe n/vnn ceoboaHoe MO
(nMMueHsus:
https://www.libreoffice.org/aboutus/licenses/)

Adobe Reader (6ecnnatHoe n/vnu csoboaHoe MO
(nmuensusa: https://get.adobe.com/ru/reader/

legal/licenses)

MomelLeHre ons XpaHeHUs 1 NpoduNakTU4eckoro
obcnyxnBaHusa y4ebHoro obopyaosaHus
r.BopoHex, nnowagb YHnBepcuteTckas, 4.1, nom.l,
ayg. 31

Hoytbyk ASUS VIVOBOOK X507-EJ057, npoekTtop
BenQ MP515 ST, nepeHOCHOW 3KpaH Ha LiTaTuBe
SceenMedia Apllo-T

r. BopoHex, nnowagb YHuBepcutetckas, g.1, nom.l,
aya. 50711

AyauTopus Ans caMoCToATeNbHOW paboTbl.
CneuuwanusmpoBaHHas mebenb, KoMNbOTEPHI
Pentiumll, Il (10 wT.), 06beANHEHHbIE B NTOKanbHY0
CeTb C BO3MOXHOCTbIO MOAKMYEHNS K CeTH
«MHTepHeT».

19. OueHo4Hble cpeancTtBa Ansd npoBeneHuA TeKymeﬁ n HpOMG)KYTO‘-IHOﬁ aTrecTtauum

MopsiAoK OLEHKM OCBOEHMS! 0byYatowmmMmcs y4ebHoro matepuana onpegensieTcs

coAepXXaHNeM crieQyoLmnx pasaernos AUCLMNINHDI

No HaumeHoBaHue KomneTeH MuaukaTtop(bl)
n/n pasgena QuUCLUUNUHGI umns(mn) OOCTMKEHUS OueHouYHbIE cpeacTBa
(moayns) KoMneTeHuuu
MK-1.1
1. Tembl 1-4 MK-1 AK-1.2 CobecepnoBaHue

MpomexyTouyHasi aTTecTauus
dropMa KOHTpON4 - 3K3ameH

MyHkT 20.2.1 Bonpocsbl
K 9K3aMeHy

20 TunoBble OLEHOYHLIE cpeactBa U MetToanmyvecKue martepuanbil, onpegensawouine

npoueaypbl oueHnBaHusA

20.1

TekyLwui KOHTpPONb ycneBaemMocTu KOHTPOrb yCneBaeMocTy Mo AUCUUNIMHE

OCYLLIECTBIAETCH C NOMOLLbIO CreayLmnX OLEeHOYHbIX CPEACTB:

KoHTponbHble paboTbl




20.2 TpomexyTo4yHasa aTTecTaumsa [pomexyTovHasa atTectaumsa no AMCUnniamHe
OCYLLIECTBIISAETCH C NMOMOLLbIO CrieayLmnX OLEeHOYHbIX CPeaCTB:
CobecenoBaHue No aKk3aMeHaLUNOoHHbIM buneTam

20.2.1. Bonpochbl K 3K3aMeHy:

1. MecTo TypbuHbl n TypboyctaHoBkM B aHeprobnoke ASC. Tunbl TypbuH ASC.
2. AgnabaTtmyeckoe TeveHne napa B kaHane. YpaBHEHUE COCTOSHUS.

3. ApguabaTtunyeckoe TeveHue napa B KaHane. YpaBHeHWe HepaspblBHOCTU (COXpaHeHUs
pacxopja).

4. ApmnabaTnyeckoe TedeHue napa B KaHane. YpaBHeHWe Konu4ecTsa ABMKEHUS
(coxpaHeHus nmnyrnbca).

5. AguabaTtunyeckoe TeveHne napa B KaHane. YpaBHEeHNEe COXpaHEeHUS SHEPTUN.

I'Iapameprl 3aTOPMOXEHHOIo COCTOAHNA NOTOKA, i-S- anarpamMmma COCTOAHUA.

7. TpeHue B npoLecce NcTedeHnsa NnoToka Yepes kaHan. Pacnonaraemasa un
aencreutenbHas paboTa paclumpeHnsa pabodero Tena. BHyTpeHHMI OTHOCUTENBHLIN
K.n.A.

8. TypbuHHasa cTyneHb. KOHCTpYKTUBHasA cxemMa oceBon CTyneHn TypbomatumHebl. MNpuHumn
paboTbl TYPOUHHOWM CTYNEHMN.

9. lMpuHuMn paboTbl TYPOUHHON CTyneHU. TypOuHHbIE pelleTkn (OCHOBHbIE 3fIEMEHTHI
KOHCTpyKuun). Knaccmdpmkaums peluetok TypouH.

10. Tennoson npouecc B TYpOUHHOW CTyneHU. AKTUBHbIN U PeaKTUBHbIN NPUHLMMbLI paboTbl
CTYNEHMW.

11.Tpouecc npeobpasoBaHna aHepPrmn B TYPOMHHOM CTYNeHN. TpeyrosibHUKN CKOPOCTEN.

12.BblpaxeHue aAns MOLWHOCTW CTYMNEHN Yepes CKOPOCTM C NMOMOLLbIO YpaBHEHMS
COXPaHEHUs1 SHEPTUN.
13. N306parkeHne npouecca pacluMpeHnsi paboyero Tena B CTyNneHu B i-Ss-guarpamme.

14.MHorocTyneH4yaTble TypbuHbl.  CTyneHu AaBneHus u CTyneHu
CKOPOCTW MHOrOCTyneH4yaTon TypOuHbl.
15.Knaccugukauymus notepb B CTyNeHsAX TypbomMallnHbI.

16. KoHaeHcauunoHHas yCTaHOBKa. MoHATUSA npeaeribHoro 1 SKOHOMM4YEeCKOro Bakyyma.

17.0OTHOCUTENbBHLIM  NIONATOYHLIN K.N.A4. OCEBON CTyneHn TYpPOUHbI.
OnTumanbHoe COOTHOLLEHNE CKOPOCTEN.
18.0OcHOBHble npeumyLLecTBa MHOroctyneH4yaTton TypbuHel.  Yem onpepgenstortcs

npenenbHble pasMepbl NOCNeAHUX CTyneHen?
19. MpuHUMNnanbHble cxemMbl NAapOTYPOUHHBIX YCTaHOBOK. KOHAEHCaLUNOHHbIE TYpOUHBbI.

20. KomnoHoBKa MHOroCTyneH4YaTon NapoBov TypOuHbL. Tunsl TYpOUH 1 nX Knaccudukauyus.
21.CTyneHn CKopoCTU N CTYNEHN OaBIEHMSI.
22.Unkn PeHknHa 1 0606LeHHbIn umnkn KapHO ¢ pereHepaTvBHbIM NOSOrPEBOM.

23.0OcobeHHOCTM TEMMOBOro nNpouecca B 0611acTn BNaXHOro napa. TevyeHne BnaXHoro napa
B TYPOMHHBIX peLueTkax.

24. [lononHuTenbHble NOTEPU B TypboMaLLMHE C TedeHneM BrnaxkHoro napa. Cnocobsbl
YMEHbLUEHUS Bfiarm B NPOTOYHOM YacTu.

25.TlpocTenwasa cxema perynmpoBaHus (HENOCPEACTBEHHOE PEryNiMpoBaHMe).



26.TpocTenwwasa cxema perynmupoBaHus (Cxema HenpsiMoro perynupoBaHus).

27.HeobxoomMMoCTb perynnupoBaHus 1 ynpasneHund. 3agayun perynmpoBaHnsa napoBom

TYPOUHBbI.
28.XapaKTepuCTUKM CUCTEMbI PETYNMPOBAHUS.

29.0cobeHHOCTH perynupoBaHus TYpOuH

aTOMHbIX

CTaTnyeckasi xapaKkTepucTika perynmpoBaHus.

30.Has3Ha4yeHue u coctaB CAP3

31.TpeboBaHusa MNTI, npeabsaBnsemMble K CUCTEMAM pPeryrmpoBaHus.

32.KoHCTpyKuumn paboymx nonaTok.
33. KoHcTpykumm TypouH ASC 1 nx ocobeHHOCTH.

3EKTPOCTaHLMN.

34.3nemeHTbl NapoTYpPOUHHOWM YCTAaHOBKN: KOHAEHCALMOHHbLIE YCTPOMCTBA, HACOCHI,

cenapartopbl-npomneperpesaTenu.

35. KOHCTpyKUUKM pelleTok paboumnx Konec n gnadparm.

36.Kopnyca UB[ n UHL. KonbueBble ynnoTHEHUS.

37.BanonoBopoTHOE yCTPOMUCTBO. HasHaveHne n npuHumn paboTol.

38.TMoawmnnHmkn TypoburHbl. Macnoxo3amncTeo.

39. KOHCTpyKUUS pOTOPOB LMANHAPOB TYPOUHDI.

40.baHgax nonaTto4YHoro anrnapara. HasHaueHne un KOHCTPYKUKUA.

YpoBeHb
KpuTepun oLeHMBaHWA KOMMNETEHL NI cpopmupoBaH LLkana oueHok
HOCTM
KOMMNeTeHLMI
CTyneHT oTBeYaeT Ha 2 BOMpoca M SONOSNTHUTENbHbIE BOMPOChI lMoebiweHHbIl OmsuyHo
ypOo8eHb
CTyOoeHT oTBevyaeT Ha 2 BOMNpoca, UMEKTCS HEeTOYHOCTU, HeT Easosbili Xopouwio
OTBETOB Ha JOMOJTHATENbHbLIE BOMPOCHI ypOo8eHb
CTyneHT oTBeyvaeT Ha 1 BOMPOC, MMEKTCHA HETOUYHOCTU, OTBeYaeT| [lopozoesili YdoenemeopumersnbHO
Ha OOMNOSHUTENbHbIE BOMPOCHI YpPOBEHb

CTyHeHT He OTBEYAET HU Ha BOMPOCHI HY Ha JOMOMHUTENbHbIE
BOMPOChI

HeydosnemeopumeribHO




[MpomexyTodHasi aTTecTaums NPOBOANTCA B COOTBETCTBUM C [1ONOXXEHMEM O MPOMEXKYTOHHOM
aTTecTauumm obyyaroLmnxcs no nporpammMam Bbiclero obpasoBaHus.

NK-1
CnocobeH K Co3aaHuI0 TEOPETUYECKUX U MaTeMATUYECKNX MOOENEN, ONUCBLIBAIOLLNX
KOHOEHCMPOBaHHOE COCTOSsIHWE BELLECTBA, pacnpoCTpaHeEHNE 1 B3aUMOAENCTBIE U3NYYEHUSs C
BELLEeCTBOM

I'IepetleHb 3agaHuMu ons npoBepKu C(bOpMVIpOBaHHOCTVI KOMneTeHUUn.

1) OcHoBHas uenb cpabaTtbiBaHUs yCkopeHHast npeaynpeantensHasa 3awmTta (YIN3) — ato A)
cocmoum 8 coxpaHeHuu duHamuyeckol ycmou4ueocmu 3Hep206s10Ka rnpu 8bINoIHEHUU
MPUEMOYHbIX Kpumepues, Komopbie obecriequsarom omcymcemeue nospexo0eHusi measos.
B) OcTtaHoB peakTopa, npegoTepalleHme aBapum.

2) YnpaBnsoLme CTepXXHU co3faHbl U3 A) U3 Mamepuarsa € 8bICOKUM Ce4YeHUeM 3axeama
HelumpoHoe (kadmudl, 2achHud, 60op).

B) n3 matepmana c HM3KMM ceyeHneM 3axBaTa HenTpoHoB (D20, B). B)

pa3HbIX MaTepmaros.

3) [nga 4yero B KOHCTPYKLMM SSAEPHOIO peakTopa NpeayCcMOTpeH oTpaxaTtenb? A) ons
ompa)XeHusi HempoHO8.

B) Ansa oTpaxkeHnsa NpOTOHOB.

B) ona oTpaxeHus TsHKenbIX 3apshKEHHbIX YacTu
[") BCe BbilLlenepeyncneHHoe.

4) TlonsipHbIA KpaH, Haxo4saWwmMncsa B 30He KOHTponipyemoro goctyna (3K[) npegHasHadeH
Ana? (HeCKONbKO BapMaHTOB OTBETA)

A) BbINOMHEHWSI TPAHCMNOPTHO-TEXHONOMMYECKMUX N PEMOHTHbIX 3a4a4 No 06CNY>XMBaHNIO

aTOMHOro peaktopa. b) BbINONTHEHNA NOABEMHO-TPAHCMOPTHLIX U CTPOUTESbHO-

MOHTaXHbIX onepaunin B nepuog ctpoutensctea AIC.

B) neperpyska Tonnmea.

/_) 8ce eblweriepe4ducrieHHoe.

5) Uwupkynauuio yero obecnevmBatoT rnaBHbIN LMPKYNALMOHHBLIM HAacoc? A) TENNOHOCUTENS.
B) nornoTtutens.

B) BoAbl BTOPOro KOHTypa.

") e 3asucumocmu om muna ASC.

6) CenapaTtopbl-naponeperpesatenu (CIIM) — ato

A) amOMHbIX a51IeKMpuUYeCcKUX cmaHyul ¢ KoMriekmyuwum obopydosaHuem rpedHasHa4yeHbl
Or151 OCYWKU U riepezpesa napa, nocmynarou,e2o rnocsie yuinuHopa ebiCoOKo2o dasrieHust
mypbuHbi, pabomarowieli Ha HacbILEHHOM rape.

B) aTOMHbIX 3NEKTPUYECKUX CTAHLUNIA C KOMMIEKTYIOLWMM 000pyAoBaHMEM NpeaHa3HavYeHbl Ans
ocax[eHue napa, NOCTyNarLLEero Nocre UunnHapa BbICOKOro AaBneHus TypouHbl, paboTatoLen
Ha nepeHacbILeHHOM nape.



7) [MaporeHepaTop B cxemMe aTOMHOM CTaHLUMU SBISIETCA.

A) mennoobmeHHbIU arinapam, 181155emcsi Hacmbio peakmopHOU ycmaHO8KU U OMHOCUMCS K
u3denusiM repe8oeo Kracca be3onacHocmu.

B) TennoobMeHHbIN annapaT, ABNAETCs YaCcTblo PEeaKTOPHOM YCTAaHOBKM M OTHOCUTCS K
n3genuam BTOpPOro krnacca 6esonacHocTu. B) TennoobmeHHbIn annapat, aBnaeTcs

4YaCTb PEaKTOPHOM YCTAaHOBKM U OTHOCUTCS K U3JEeNMsM TpeTbero Knacca

6esonacHoCTW.

8) YT0 HasbiBaeTCsa NepBbIM «TONYKOM» TYypPOUHbI?

A) lNpouecc, 8 kKoOmopom peakmop ebipabomarn rnap 05189 MPObHO20 NPOoKpyYuU8aHUs MypPOUHEbI.
B) Mpouecc, B KOTOPOM peakTop BblipaboTan nap Ans Bbixoga B paMKM HOMUHANbHOM
MOLLHOCTMW.

B) MNpouecc, B kKOTOpOM peakTop He BblpaboTan nap Ans npobHOro NpokpyynBaHus TypOuHbI.

9) ®dyHKuMaA TypboreHepaTop B CXeEME aTOMHOM CTaHuun. A) gbyHKyuUs 8 npeobpasosaHuu
8HympeHHel aHepauu paboye2o mersa 8 371eKMpPUYECKYHO 1ocpedcmeoM epallieHust
rnapoeou unu 2a3oeol mypbuHbI.

B) byHKUMA B npeobpaszoBaHn 3HEPTUM NOHU3UPYIOLLIETO N3STYYEHUS B ANIEKTPUYECKYIO

nocpeacTBOM BpalLleHNa NapoBOWM UIM ra3oBOW TyPOUHbI.

10) PeakTopbl Ha TeNSIOBLIX HENTPOHAX BblpabaTbiBaOT 3HEPruIo 3a CHET npouecca AeneHus
nsortona ...

A) 235U.

B) 23sU.

B) 23sPu.
) 23%Pu.

11) Kakyto cbyHKumMIO HeceT B cebe nap, B NEpBOM KOHTYpe BOLO-BOASAHbBIX 9HEPreTU4ECKMX
peakTopax?
A) nornoTtuTens.

b) 3ameanutens. B) napa B nepBoM KOHTYype
ObITb HE JOJMKHO.

12) MecTta xpaHeHuss TPO Ha ADC?

A) meepdbie u omeepx0eHHble PAO 00mKHbI XpaHUMbCS 8 crieyuaribHbIX OmceKax,
co30asaeMbiX C y4emoM xapakmepucmuKku omxo008 U yrnaKogoK.

B) TBepable n otBepxkaeHHble PAO AOMKHBbI XPaHUTBCA B XpaHUMLLax Ha HeonpeaeneHHbIn
cpok. B) He pernameHTunpyeTcs.

13) Yto Takoe nepBbIt MHXEHEPHbIN Bapbep?
A) serisemcsi KOHcepsupyowas Mampuuya

5) MeTanm4yecknn KOHTeIZHep, B KOTOPOM HaxoauTcA MaTtpula ¢ oTXxogamMmu.
B) BbINOJTHAET MaTepuarn, 3anonHsaLWmmn NPOCTPaHCTBO Mexay KOHTeIZHepOM N CTEeHKaMn
noa3emMHoOn Bblpa6OTKl/I, NOBEPXHOCTHOIO Kapbepa Unm CKBa>KnHbl, Kya rnomMmeLwatot KOHTeIZHep.



14) YTto Takoe BTOPON UHXEHEPHbIN Gapbep?
A) siBnsieTca KoHcepBuMpyoLwaa MaTtpuua
b) memarnnuyeckul KoHMeUHep, 8 KOMOPOM HaxoOumcsi Mampuya ¢ omxodamu.

B) BbINONHSAET MaTepuarn, 3anoHSALLMIA NPOCTPAHCTBO MEXAY KOHTEMHEPOM M CTEHKaMW
NoA3eMHON BbIpabOoTKM, MOBEPXHOCTHOIO Kapbepa UM CKBaXkKMHbI, KyAa NOMELLaoT KOHTENHep.

15) YTo Takoe TpeTumn MHXeHepHbIN 6apbep?
A) siBnsieTcsa KOHCepBMpYyoLwasa MmaTpuua

B) MmeTannuyeckun KOHTENHEP, B KOTOPOM HAXOAUTCA MaTpuLa C OTXO4aMM.

B) ebinoniHsem mamepuar, 3anofHAwul npocmpaHcmeo Mexo0y KOHmeUuHepoM U cmeHKamu
rnodsemHou ebipabomkKu, MNo8epxHOCMHO20 Kapbepa Usu CK8aXKUHbI, KyQa rnomewarom
KOHmMeuHep,

1) MpuBeanTe B 00LLEM BUOE CTPYKTYPHYH CXEMY CUCTEMbI YNPaBreHNs aBTOMaTUYEeCKOro
obopynoBaHus.

ynpasnexune ‘“
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2) [aTb onpegeneHme ABToMaTU3MpoBaHHas cUCTEMa — cUCTeEMa, BKIoYatoLas B cebs
06beKT ynpaBneHus 1 TEXHUYECKME CpeacTBa aBToMaTnsauun. MNpu aTom vacTb yHKUNIA
ynpaBrieHns BbINONTHAETCS YeNoBEKOM-0NepaToOpOM.

3) [aTb onpegeneHne cuctembl ynpasneHus n 3awutbl (CY3) peakTopa 3aknioyaeTcs B
HenpepbIBHOM KOHTPOSe Xo4a LIeNHON peakunn B peakTope 1 ynpasrneHun yKkasaHHbIM
NpoLEeCCOM B CnefyoLmMX pexnumax: nepBuyHas 3arpyska unu neperpyska Tonnmsa, nyck
peakTopa Ha MOLLHOCTb U ero BblBo4, paboTa Ha 3agaHHOM MOLLHOCTU U €€ U3MEHEHME,
aBapUNHbLIN N NMAHOBLIM OCTAHOB peakTopa.

4) HaTb onpegenerHne AsapunHas 3awmta (A3) cpabaTtbiBaeT B cniyyae O4HOBPEMEHHOIO
nafieHns BCEX OPraHoOB pPerynmpoBaHus 40 KpamHero HWXXHero nonoxenus. MNpu aTom gencreve
cuctembl A3 He NpekpallaeTcs.

5) HaTb onpegeneHne lMNMpegynpeautensHas 3awmta (M3) B 3aBUCMMOCTM OT TUNAa
BbI3bIBAET NOOYEPEAHOE ABWXEHNE TPYNN CTEPXKHEN, HAYMHasA ¢ paboden, BHU3 ¢ paboyen
CKOPOCTbIO, NPM 3TOM NMKBMAALUMNS CUTHaNa NnpuynHbl cpabaTbiBaHMs 3aliuTbl TPUBOAMUT K
oTMeHe KomaHabl (Tun M3-1). M3-2 3anpewaeT ABMKEHNE CTEPXKHEN BBEPX A0 NCHE3HOBEHUS
CUrHana npuymHbl cpabaTbiBaHMA 3aLWMUThI.



